Introduction
Early identification of autism spectrum disorders (ASD) has brought on the need for interventions that are significantly effective in reducing the effect of autism on child development. During the last 3 decades, the need for a treatment model that could be able to change the early natural history of the disorder has been addressed in a large number of studies, and plenty of literature exists. [1] [2] [3] [4] [5] Historically, the first novel intervention developed was that of Lovaas, 6 which in a 6 year follow-up showed better outcomes for children younger than 4 years with autism who were engaged in an intensive treatment compared with children in a less-intensive treatment or without any treatment. As reported by Rogers and Vismara, 7 Lovaas' study has suggested a new vision of autism as a treatable disorder; however, its scientific validity has been repeatedly questioned by several authors. Among these, Schopler 8 pointed out some critical points, such as the absence of outcome measures related to 
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Muratori and Narzisi behavioral, social, and communicative skills; the imprecise criteria of intellectual levels for the selection of children; and the lack of precision in the allocation of subjects to the control group. To overcome these and other critical points, some criteria for assessing the methodological quality of studies on the effects of early treatments were defined. [5] [6] [7] [8] [9] They include clinical diagnosis performed by independent evaluators according to international standards and supported by specific diagnostic tools such as the Autism Diagnostic Observation Schedule (ADOS) 10 and Autism Diagnostic Interview™, Revised;
11 random assignment; outcome measures extended to both core aspects of autism and intellectual and adaptive functioning and conducted by independent examiners; and manualized treatment and measures for fidelity.
Different papers have taken into account these criteria, examining the effect of various interventions that can be located in the behavioral/developmental continuum. 12 A wide systematic review 13 of these studies suggested that four characteristics of early interventions in ASD could represent a solid foundation for efficacious interventions: parent involvement to support parental sensitivity to child cues; individualization to each infant's developmental profile; focus on a broad, rather than a narrow, range of learning targets; and temporal characteristics including beginning as early as the risk is detected, sufficient intensity, and an appropriately long duration. Some of these principles are addressed by nonmanualized treatments for children with ASD.
For example, in Italy, many young children are admitted to normal school with a personalized curriculum performed by a support teacher, they have psychomotor or speech therapy based on developmental profile, and some type of parent training is applied. Because young children with ASD have some type of interventions by local services, it has become important for new treatments to demonstrate what they really add to the effects of these interventions. In fact, more recent studies have compared new treatments versus the treatment as usual (TAU) that is available from local services. Green et al 2 randomly assigned 152 children younger than 4 years with autistic disorder to the TAU plus PACT (Preschool Autism Communication Trial) intervention or to only TAU; at 1-year follow-up, in the PACT group, 30% of children changed ADOS classification to autism spectrum, and 4 children (5%) changed to no spectrum; however, even 24% of TAU children passed to autism spectrum classification, and 5 children (7%) went out of the spectrum. Strauss et al, 3 comparing children with ASD who underwent an early intensive behavioral intervention (EIBI) treatment with children who received TAU in Italy, described better effects of EIBI and moderate effects of TAU in measures of autism severity and developmental and language skills. Oosterling et al, 14 using a randomized control trial (RCT), evaluated the additional effects of nonintensive parent training focused on joint attention and language skills to TAU; no significant intervention effects were found. Carter 15 compared Hanen's "More than Words" (HMTW), a parent-implemented intervention, with TAU; this RCT did not show the main effects of the HMTW intervention, but it pointed out treatment effects on child communication gains that were moderated by an initial lower object interest in the children. Pajareya 16 designed a pilot study to test the efficacy of adding home-based developmental, individualdifference, relationship-based intervention to TAU. It was found that after the added home intervention at an average of 15 hours/week for 3 months, the intervention group made significantly greater gains on both functioning and autism level. Landa et al 17 evaluated the effect of supplementing a comprehensive intervention with a specific curriculum targeting socially synchronous behaviors such as engaged imitation, joint attention, and affect sharing; a significant treatment effect was found for these behaviors, which were generalized to unfamiliar contexts and maintained through follow-up. Dawson 1 compared the intensive Early Start Denver Model (ESDM) treatment with a less-intensive TAU, and at a 2-year follow-up, the ESDM group showed, compared with TAU, top scores in cognitive evaluation, verbal skills, and severity of autism. In particular, in the ESDM group, 7 (29.2%) children passed from autistic disorder to spectrum compared with only one child in TAU.
Most of these recent articles on the efficacy of specific early interventions compared with or added to TAU have used an RCT scenario that is regarded as the "gold standard" of outcome research for empirically supported treatments. Nevertheless, implications of RCT have been much discussed. 18, 19 A central aspect of this discussion refers to the controversy between RCTs and naturalistic studies. Leichsenring 20 has proposed that RCT and naturalistic studies refer to different domains of intended applications (laboratory versus field). This view has several important implications: naturalistic studies do not necessarily provide lower-level evidence than RCT, evidence from RCTs can have difficulties when transferred to practice in the field, and naturalistic studies are required to demonstrate that a type of intervention works in the field.
Thus, although the arrival of RCTs represents a substantial improvement for research on autism treatment, more recently the exclusive position of RCT as the method for demonstrating that a therapy works has been challenged, 
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Treatment as usual in young children with autism mainly because it is questionable whether the results of RCT are representative for clinical practice. 18, 19 Contrary to RCT, naturalistic studies are carried out under the conditions of clinical practice, 21 but, paradoxically, they are not accepted as a method for demonstrating that a therapy works. 22 The main argument against naturalistic studies concerns threats to the internal validity; that is, to the reduced possibility of controlling factors influencing outcome apart from treatment. However, naturalistic studies can support the external validity of the research; that is, whether results obtained from a small sample group can be extended to make predictions in a large sample.
Fernell 4 conducted a naturalistic study on 208 ASD children, aged 20-54 months, and divided them into three cognitive subgroups: one with learning disability, one with developmental delay, and one with normal intellectual functioning. Data on type and intensity of intervention were gathered prospectively in a systematic fashion. Intervention was classified into intensive Applied Behavior Analysis (ABA) and nonintensive targeted interventions based on ABA principles. Vineland composite scores, as the primary outcome variable, increased during the 2-year period, and this increase was accounted for with the subgroup with normal cognitive functioning. However, there was no significant difference between the intensive and nonintensive groups. Individual variation was considerable, but no child in the study was "problem-free" at follow-up. Fernell 4 concluded that ASD children do not benefit more from intensive ABA.
RCTs and naturalistic studies serve different complementary purposes and give answers to different questions of research. RCTs are required if a newly developed method of intervention is to be tested regarding its specific therapeutic effects; this is especially true if alternative treatments are already available. In contrast, the effectiveness of a treatment in the field could be better tested through a naturalistic study of high methodological quality. In any case, 40 years after the Lovaas era, when children with ASD were diagnosed later and were frequently institutionalized, both types of studies had to consider the effects of TAU on the children's outcome and the specific effects added by the new proposed treatments to a natural "treated" history of ASD. The role of TAU for early intervention in Europe is an ongoing topic explored by the Enhancing the Scientific Study of Early Autism-COST Action. 23 Here we propose a naturalistic approach to early treatment to describe, for the first time in Italy, the role of TAU. To this aim, we used primary and secondary outcome measures in a multicenter, 6 month, longitudinal study.
Materials and methods Participants
The study was performed at a total of 13 centers located in five Italian regions (Lombardia, Toscana, Emilia Romagna, Puglia, and Campania). Children's inclusion criteria were age between 24 months and 48 months; meeting criteria for autistic disorder or pervasive developmental disorder not otherwise specified according to the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision, criteria; autism classification confirmed by the ADOS-G (administered from clinicians trained in the use of ADOS in a research setting); nonverbal development quotient of 50 or higher on the Griffiths Scales; 24 it being the patient's first ASD diagnosis; and the patient being able to begin some type of intervention within 2 weeks of diagnosis. The whole sample consisted of 70 children (57 boys and 13 girls) with a mean age of 35.2 months (standard deviation, ±8.82 months; age range, 24-48 months). Forty-nine children underwent a Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision, diagnosis of autism, and 21 received a diagnosis of pervasive developmental disorder not otherwise specified. Fifty-eight children received an ADOS classification of autism, and 12 received an autism spectrum diagnosis. The mean nonverbal development quotient was 75.8 (range, 50-125), and the mean general quotient was 62.3 (range, 34-89).
Measurements
We used a multi-informant perspective on data collection by using professional observation or interview (ADOS-G and Griffiths Scales and Vineland Adaptive Behavior Scales II) 25 and parent reports (MacArthur Communicative Development Inventories, Child Behavior Checklist 1½-5, and Social Communication Questionnaire). [26] [27] [28] The ADOS 10 is an observation measure of current autism symptom severity; on the basis of language level, module one was used for all children. Only children with a classification of core autism or ASD on the ADOS algorithm were included in the final sample. We have used also the Calibrated Severity Scores (CSS), 29 a standardized metric developed to assess core autism symptoms as a clinical entity distinct from cognitive and adaptive differences. This metric provides a means to assess symptoms of autism over time in a range between 1 and 10, where 1-3 account for no spectrum, 4-5 for ASD, and 6-10 for autism. In the original validation study, these scores were shown to be less influenced by verbal IQ, which accounted for 43% of variance in raw ADOS scores and only 10% in CSS scores. 
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The Griffiths Mental Developmental Scales are a standardized developmental test for children from birth to 96 months of age. They comprise six scales, but because of the young age of the children, only five of the six subscales were administered: Locomotor, Personal-Social, Language, Eye and Hand Coordination, and Performance. Raw scores have been computed for each subscale and converted to general quotient scores, using tables of the analysis manual.
The Vineland Adaptive Behavior Scales, Second Edition (VABS-II), was administered as a parent interview and was used to assess the ability of children to perform the daily activities required for personal and social sufficiency. The VABS-II uses four specific domains: Communication, Daily Living Skills, Socialization, and Motor Skills. The subscale scores are added up to yield an adaptive behavior composite score.
The MacArthur Communicative Development Inventory (MCDI) was filled out by parents. It includes word comprehension (maximum score =370), word expression (maximum score =370), and gestures (maximum score =60). Because the children in the study were older than those in the normative groups, raw data were used instead of standard scores.
The Child Behavior Checklist 1½-5 (CBCL) is a 100 item parent-report measure designed to record the behavioral peculiarities of preschoolers. Each item describes a specific behavior, and the parent is asked to rate its frequency on a three-point Likert scale. The scoring gives, among others, three main scores (Internalizing, Externalizing, and Total Problems). A T-score (for Internalizing and Externalizing, and for Total Problems) of 63 and above is considered clinically significant, and values between 60 and 63 identify a borderline clinical range; values beneath 60 are considered not clinical.
The Social Communication Questionnaire (SCQ) is filled out by parents to evaluate the communication skills and social functioning of children. SCQ provides a total score that can be interpreted in relation to specific cutoff points (a score higher than 15 is considered indicative of a risk for ASD). SCQ content parallels that of the Autism Diagnostic Interview™, Revised, and the agreement between the two instruments is high and is substantially unaffected by age, sex, language, and performance IQ. 30 
Procedures
Two evaluations were performed by blind clinicians and by parents during the research project: at the beginning of treatment (T0) and at the treatment after 6 months (T1). An electronic grid has been realized and shared by the centers to register evaluations data and to report in detail the hours of treatment (school hours are included) and parent involvement during child/therapist work sessions. All centers filled out this grid and sent it to the Stella Maris Scientific Institute, the leader of the research project, where all data analyses were performed.
At T0, there were no significant differences among children of the different treatment centers regarding the mean scores of the assessment protocol.
The study was approved by the Istituto di Ricovero e Cura a Carattere Scientifico Stella Maris Foundation Research Ethics Committee, and at least one parent provided written consent.
TaU
Children received TAU for a mean of 11.2 hours per week without any economic charge for families. TAU is composed of specific treatments performed by child neuropsychiatric services (CNS) and of school inclusion with individual support teacher. In Italy, laws 517/1977 and 104/1992 established the right of inclusion for all children with disabilities, as well as some inclusion strategies, such as the right to be trained by a "support teacher" specifically trained to work in the field of disabilities (by means of a biennial special education course not specifically designed for ASD children). Before inclusion, children receive a "functional diagnosis" describing the child's strengths and weaknesses in all developmental domains; a "functional dynamic profile" prepared by the local CNS, together with teachers and parents, describing the expectations for the child's modification after a first period of inclusion; and an "individualized educational plan" describing the objectives of the supportive project. Regular and special teachers are supported by an interdisciplinary team provided by CNS. The inclusive Italian program is a coteaching model in which general and support teachers work together to teach students with and without disabilities in the same classroom.
Treatments offered by CNS include sessions of individual psychomotricity and/or speech and/or psycho-educative therapy. Each child's program includes individual goals and treatment objectives but is mainly based on staff expertise rather than manualized treatment protocols.
Treatments can be placed within a continuum ranging from highly structured behavioral approaches guided by a therapist in a nonnaturalistic setting to approaches that follow the interests of the child in a naturalistic setting and are based on a developmental curriculum in a relational-based context. 
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Treatment as usual in young children with autism Sometime, but not always, TAU includes hours of parent involvement, and some homework is provided to them. The parent involvement is intended as parent coaching that is a direct involvement of the parents during the child-therapist work sessions.
sample size
A sample size a priori calculation was performed. Considering that in previous studies the percentage of ADOS-G classification improvement (that we considered as primary outcome) was around 30%, 1,2 we used a proportion difference of 30%. Accordingly, the sample size was estimated as being composed of 68 subjects with an α error of 0.05 and a β error of 0.10.
Data analysis
All variables were examined for normality, using the Kolmogorov-Smirnov test; they were normally distributed.
Mean scores at intake and after 6 months of TAU were computed for all primary (ADOS scores and changes in diagnostic classification) and secondary (Griffiths, VABS-II, MCDI, CBCL, and SCQ) outcome measures. Student's t-test (two-tailed) with the estimate of effect sizes (Cohen's d) was carried out.
To determine whether a greater number of hours of treatment led to a better outcome, the ADOS-CSS was used and the Pearson partial correlation, covaried for age, was performed.
Student's t-test (two-tailed) with the estimate of effect sizes (Cohen's d) and multivariate analysis of variance, using Bonferroni adjustment, were carried out to find possible differences between parent involvement versus parents not involved and positive outcome (children who have improved their ADOS classification, passing from autism to spectrum or from spectrum to no spectrum) versus no positive outcome (children who do not have improved or have worsened their ADOS classification). Statistical analyses were performed using SPSS software version 20.0 (IBM Corporation, Armonk, NY, USA). An alpha level of 0.05 was used for all statistical analyses. Table 1 displays statistics for changes from T0-T1 on primary and secondary measures. Significant differences were found for all ADOS scores, on Griffiths Personal-Social and Hearing and Speech, and on VABS-II Daily Living and Socialization subscales. MCDI shows an improved score of 81.3 points on language comprehension and of 12.8 on gestures. Significant differences were revealed on CBCL scales (P=0.001) and SCQ scores (P,0.001).
Results

autism severity and hours of treatment
The ADOS-CSS difference score (T1-T0) did not correlate with the number of hours of treatment (r=0.047; P=0.868).
Parent's involvement
Thirty-six children (31 boys and 5 girls) out of 70 had their parents involved in the treatment; this group was compared with the 34 (28 boys, 6 girls) children whose parents were not actively involved in treatment. At T0, a significant difference between the two groups was present as far as the age of children is concerned (parents involved, 27.9±2.62 months; parents not involved, 40.2±5.25 months; t[69]=3.11; P=0.001). At T1, the multivariate analysis of variance (group × time), covaried for age and hours of treatment, showed significant differences on the ADOS Total scores (parents involved, T0: 17.8±3.8, and T1: 12.6±3.7; parents not involved, T0: 16±3.9 and T1: 13.2±5.2; F [1, 68] =4.21; P=0.017). Children with parents involved in treatment had significantly higher improvements compared with the group of children whose parents were not involved.
Positive outcome
Forty-five (64%) of 70 children maintained the same ADOS classification (37 continued to be classified as autistic and eight remained in the autism spectrum). ADOS classification changed for 21 (34.2%) children from autism to autism spectrum and for three (4.2%) from autism spectrum to no spectrum. In one case, the diagnosis changed from the spectrum to autism. The flow chart in Figure 1 shows 70 children who changed or did not change their allocation either within the spectrum or outside the spectrum. At T0, significant differences between the 24 children with positive outcome (PO) and all others were present on ADOS Communication (PO, 5 
Discussion
Here we present longitudinal changes of children with autism during the first 6 months of treatment immediately after first diagnosis. Results are a contribution to the research field on early treatment of children younger than 4 years with ASD in Italy. The naturalistic approach of our study is its strength: Cases arrived at clinics spontaneously, and they were representative of a real Italian population of young children who received usual treatments from their local services. Nevertheless, it has the weaknesses of an inaccurate identification and manualization of the applied treatment strategies. Hence, we are unable to make any hypothesis regarding which specific treatment ingredient is more useful 
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Treatment as usual in young children with autism for a better outcome. For example, we did not have enough information to make a contribution to the field with regard to the role of psychomotricity (or play therapy) during this early age, which is an important topic, as motor dysfunctions are increasingly described in ASD. 31 In the same way, hours of school support and hours of formal treatment were melded, so we cannot distinguish specific effects of these two components of TAU. In the future, a comparison between the effect of a similar number of hours of school support and of formal treatment in two groups of children with ASD could improve our understanding of the effects of singular ingredients of TAU.
In general, during the first 6 months of treatment, significant modifications occur in terms of autism severity and cognitive and linguistic development, as well as in adaptive behavior and comorbid psychopathology.
Although the lack of a RCT design meant that it is difficult to say whether TAU had any effect above no treatment, the implications of these modifications are manifold. First, they emphasize that the 6 month assessments of young diagnosed children could be an optimal timeframe for the reassessments; as during this short period, clinical modifications are so diffusive that for many cases, it is necessary to revise the diagnosis and check the objectives of treatment.
Second, our results identify early autism not as a rigid and stable disorder within the first 6 months of treatment. Instead, ADOS improvements and the parallel significant reduction on SCQ describe early autism as a disorder with a certain degree of instability. On this subject, a wide debate is ongoing. 32, 33 Turner and Stone 34 indicated a stability of diagnosis in only 65% of children diagnosed before the age of 3 years; in contrast, Macari et al 35 showed a higher diagnosis stability. A recent systematic 36 review on diagnostic stability points out that the overall diagnostic stability is 85%-90% for autism disorder, whereas for other ASD, it is 14%-61%; our data match with the conclusion of this review that underlines that the broader diagnosis of other ASDs (not including autism) is not a stable diagnostic category.
Third, clinical changes are observed in many other domains. Of importance are changes on the CBCL, an instrument that is rarely used as an outcome tool in autism. CBCL changes can be read in two complementary ways: on the one hand, the reduction of internalizing problems is a further confirmation of the improvement of autistic symptoms; in fact, different studies 37, 38 have described this cluster as a specific expression of autistic symptomatology. On the other hand, a reduction in CBCL Total score might indicate a generally lower propensity to psychiatric comorbidity that is frequently reported in ASD 39 and that could worsen the clinical picture of autism.
Fourth, our research can contribute to the question of whether longitudinal changes are related to a specific treatment or whether they are part of the natural evolution of ASD, particularly when it is diagnosed and treated at an early age. 40, 41 All five longitudinal studies [32] [33] [34] 40, 41 that measured early intervention as a possible predictor of diagnostic stability did not find any difference, as far as treatments are regarded, between children who maintained their diagnosis over time and those who did not. Because the inclusion of a control group without any treatment is virtually impossible for obvious ethical reasons, our study suggests that future efficacy studies should consider TAU as a control group and be precise about what the new treatment adds to the naturalistic outcome of TAU children.
Fifth, our research has enabled us to investigate the role of parent involvement during early treatment. We have been able to identify within our sample a group of children who have benefited from the active involvement of parents and to compare their outcome with that of a group of children whose parents were not actively involved. This comparison revealed significant differences on most of the outcome measures in favor of the group in which the parents were involved. This result, although expected, is a confirmation of the importance of involving parents, who, because of being present in the therapy room, are likely to acquire new knowledge on their child and to reduce the stress of having a child with special needs. 13 We can hypothesize that the increase of knowledge and the decrease of stress allow ongoing parent-child interaction to become an active part of treatment that is applied in everyday life. The positive effect of parent involvement is also promising in relation to the renewed interest in parent-child interactions as a possible outcome measure. 42 Until now, efficacy studies have left aside the thorough investigation of treatment effects on parent-child interaction, which is, in fact, needed for the centrality that has been attributed to parent-mediated treatment by different national guidelines. 43 Finally, because our study does not differ in methodology (with regard to outcome protocol) from other effectiveness studies, it is possible to compare changes in our sample with those of samples described in other studies. 1, 2, 44 In particular, we propose some considerations regarding changes on ADOS classification. About 34% of our children show an improvement from autism to autism spectrum, and 4% fall off the autism spectrum; these percentages of improvement are similar to the percentage of true responders found in other effectiveness studies. The fact that similar changes are obtained by our sample after 6 months of treatment and by samples in these studies after 12 months of treatment might suggest that the most salient changes happen during the first part of treatment and that they are followed by a slower improvement. 45 The similar percentage of PO could also suggest the presence, inside autism classification, of children who are more responsive to treatment. 46 In the future it will be of seminal importance to know whether these ASD children are of the same category in various studies or whether they are different children affected by a different type of autism that responds differently to specific elements of each treatment. Schreibman 47 has underlined the need for developing a "technology" for the individualization of treatment through the exploitation, at the same time or in a sequential way, of different treatments among the many that are currently available for children with autism. 12 Second, the extraction of this group of children with a PO could allow the identification of factors that can help clinicians in tailoring treatment and prognosis for this minority of children who are candidates for a PO. Among factors affecting PO, cognitive development was not found; as expected, PO correlated with a less-severe autism on ADOS. This result is in agreement with that of Vivanti, 48 who, in a longitudinal study of early autism, has proposed that low cognitive level, frequently observed in autism, is not a comorbid feature of autism but is a consequence of the severity of social-communication deficits on the experience-dependent mechanisms underlying neurocognitive development. In the future, the identification of predictors of PO could help us examine the question of what works for whom with regard to autism. Carter 15 has identified the low rate of baseline object interest as a predictor for good responsivity to her HMTW treatment and concludes that children who evidence higher initial object interest may require different strategies than those provided by the HMTW curriculum.
clinical implications
Notwithstanding the need of a longer longitudinal assessment to better clarify the clinical outcome of early autism and the effective role of therapeutic factors, and to exclude the observer effect (also referred to as the Hawthorn effect), our results may indicate some useful key points in communicating diagnosis and starting treatment when we are faced with parents who have received the first diagnosis of autism for their child. First, we can reasonably return to parents a working diagnosis 49 considering PO as a real chance. Second, when we start treatment, it is mandatory that we consider the active involvement of parents as an element of seminal importance for early treatment. Third, it is necessary to develop a personalized treatment that takes into consideration the unique child profile and the more useful ingredients for that child among currently available and effective treatments. Fourth, the observed changes make it absolutely mandatory that there be a regular reassessment of each child, at least every 6 months. It is in fact through these assessments that we can more accurately verify the effectiveness of the proposed treatment and possibly modify or augment it if clearly not effective. 46 Finally, we cannot underscore the importance of inclusion in the outcome of our children. Through inclusive education, our children spent most of their time at school, where they received specialized education and continuous confrontation with the normal behaviors of their peers. We cannot exclude the fact that, in part, the outcome of our children was influenced by this beyond the specific treatments provided by the services. 50 As suggested by Parsons 51 our research indicates the compelling need to conduct better educational research through collaborative partnerships between researchers and practitioners; we think this type of research could improve our understanding of outcomes for young children in the spectrum.
